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摘  要 









































In the recent years, nanotechnology has entered into many fields, such as 
materials, microelectronics, computer, medicine and so on, but its application is still 
immature. Among various reasons, fabrication of nanostructures is still a bottle-neck. 
In the past decade, fabrication technologies of nanostructures have developed quickly. 
Among them, nanoimprint, an efficient and low-cost technology, is regarded as one of 
the ten most influential technologies in the 21st century. Meanwhile, existing 
fabrication technologies were also constantly investigated, which are advantageous in 
many aspects. For example, metal-assisted chemical etching of micro/nano-structures 
on silicon has drawn broad interest recently. In order to fabricate 
micro/nano-structures efficiently and in low-cost, we developed the nanoimprint 
technology and invesgitated the metal-assisted electroless electrochemical etching 
process in this thesis work. 
Firstly, in development of the nanoimprint technology, we designed and 
manufactured a nanoimprint setup. Using it, we tested fabrication of some structures 
in the micro- or submicro-scale, and it was shown to be feasible. 
Secondly, micro/nano-structures were prepared on silicon by metal-assisted 
etching. Characterization of the structure morphologies and their reflection spectra 
demonstrates that size of the pre-deposited Ag particles directly influences the 
morphology of the micro/nano-structures on silicon and the ratio of silicon-vacancy,. 
As-prepared silicon surface shows anti-reflection with integral reflectance less than 
5% in a wide spectrum band in the visible-to-near-infrared regime. Besides, ordered 
surface micro/nano-structures were prepared by metal-assisted etching combined with 
optical lithography successfully. 
Besides, in order to have a better understanding of the optical properties of 
nanostructures, theoretic research was also conducted. In this thesis, using the 
















aggregate metal nanoparticles and metal/dielectric composite nanoparticles, and then 
reach some conclusion as follow. Characteristics of extinction spectra of metal 
nanoparticles are identified due to different resonance modes dependent on the 
incidence states of light. Moreover, with regard to the optical properties of SiO2/Ag 
and SiO2/Au composite nanoparticles (in water), we find that the thickness of shell 
and the diameter of core are the crucial factors of influence to the size and position of 
resonance peak, but the protuberance on the surface of shell and small metal 
nanoparticle coated on core has a limited impact on the position of resonance peak.  
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第一章 绪  言 
第一章 绪  言 
1959 年著名物理学家、诺贝尔奖获得者费曼在名为《There is plenty of room 
on the bottom》的演讲中预言“至少依我看来，物理学的规律不排除一个原子一
个原子地制造物品的可能性”，这被公认为是纳米科技思想的来源[1]。1974 年，
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